Galanin receptors in a hamster pancreatic beta-cell tumor: identification and molecular characterization.
High affinity binding sites for galanin are identified and characterized in membranes from a hamster pancreatic beta-cell tumor. Using the radioiodinated peptide [125I] galanin, interaction of the peptide with pancreatic membranes is shown to be saturable, reversible, and time, temperature, membrane protein concentration, pH, and ionic strength dependent. In optimized equilibrium conditions of binding (90 min at 10 C), native galanin competitively inhibits the binding of [125I]galanin in a dose-dependent manner (from 10(-11)-10(-8) M); half-maximal inhibition is induced by 1 nM peptide. Scatchard analysis indicates the existence of a single population of sites of high affinity (Kd = 1.5 nM) and low capacity (44 fmol/mg protein). The monophasic dissociation process confirms the homogeneity of galanin-binding sites. Galanin-binding sites are highly specific, since apart from native galanin, none of the numerous biologically active peptides tested competes with [125I] galanin for binding to pancreatic membranes. The cross-linking of [125I]galanin to beta-cell membranes is performed using the chemical bifunctional reagent ethylene glycol bis-(succinimidyl succinate). After sodium dodecyl sulfate-polyacrylamide gel electrophoresis analysis in the presence or absence of dithiothreitol, one single band of 57,000 mol wt is observed, which may be corresponding to the [125I]galanin-receptor complex. Indeed, labeling of this 57,000 mol wt component is abolished only by native galanin but is unaffected by various other digestive peptides. Assuming one molecule of [125I]galanin is bound per molecule of protein, a 54,000 mol wt protein is identified as the pancreatic galanin receptor. In conclusion, our results indicate for the first time the identification of galanin receptors. Their presence in pancreatic beta-cells suggests a direct role of galanin in regulating endocrine beta-cell function.